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ABSTBACT 

The purpose of this paper is focused toward a systems 
understanding of the contemporary university, the American University 
being the data base. A general systems conceptualization called the 
open systems university is presented. Comprehensive and generic in 
character, it is hoped that the theory of the open university will be 
viable enough to fill the lacuna in organizational theory literature 
on the university. The university can be likened to open systems of 
the natural types (biological, chemical, or physical systems) . All 
open systems are self -regulating systems. The university .'.s an open 
system of high complexity, high statistical improbability and order. 
Its subsystem units are: (1) decision-making bodies, and (2} 
operational departments. The university is a self-regulating, 
goal-seeking, open system, which translated into human affairs means 
freedom and responsibility. The hope is that this open system view of 
the university will have substantive meaning and be a contribution to 
the organizational theory about the university; and it is hoped that 
this view provides useful pragmatic insight for those who lead lives 
of the university today, wherever the institution is found. The 
appendix contains the statistical data and charts that accompany the 
text. (Author/PG) 
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. . . .But life is an art, the graat art , greater 
than any specialized interest or occupation. We 
too easily forget that men lived magnificently 
before science haunted their dreams, magnificently 
in aspiration, in thought, in action. If we care 
what happens to mankind, the task confronting us 
is to bring science within this older and pro- 
founder art. 

— -iXax Otto, Science and the Moral Life (1949) 
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PREFACE 



This study is the culmination of several ye^rs of 
work and writing in the field of higher education. It is 
an attempt to bring general systems theory into the ken of 
university scholars of administration and university admini- 
strators. Hopefully, it has merit In these directions. 



This writer is indebted to many. To Dr. Anthony 
£. Seidl for his warm encouragement and friendship as Provost 
of the University of San Francisco. To Mr. Claude J. Rlzzo, 
Vice President for Business and Finance, and to Mr. Ralph A. 
StoDpel, Controller, for their aid and support. To Dr. 
Richard G. Peddlcord, Assistant Professor of Computer Science, 
and Mr. Michael A. Kelly, Director of the University Computer 
Center, for their informative professional and technical 
assistance. To Mrs. Fran Nishiguchi who made the typescript 
of this paper possible. And to my family, who missed me 
whilo I completed this task, I am indebted for their patience, 
understanding and love. Of course, all errors rest with the 
author as they should. 



(3 .S.C. 



*'hG ;.m'versi:y of San Francisco 
San Francisco, California 94117 
April 7, 1975 



11 



TABLE OF CONTENTS 



Page 



Preface • • "^^ 

Text 1 

rootnotes 41 

Appendix: 

Chart No. 1 46 

The von Foerster Feedback Model 

Chart No. 2 47 

The Buckley General Cybernetic Model of a 
Macro-Social System 

Chart No. 3 48 

The Counelis Typology of American Higher 
Education Macro-Organizations 

Cnart No. 4 49 

The Theoretical Calculation of the Size of 
a University Management Information System: 
The University of San Francisco Example 

Cnart No. 5 50 

Information Measurement of Quantitative 



Efficiency of Predictive University Variables 
Student Credit Hours and Student Headcount; 
The University of San Francisco Example 



ERIC 



6 



JU — - - ' 

Page 

Chart No. 6 51 

Infornation Measurement of the Comparative 
Quantitative Efficiency on Two Concepts of 
Full -Time Equivalent University Faculty: 
The University of San Francisco Example 

Chart No. 7 52 

Information Measurement of Quantitative 
Variability in University Revenues and 
Expenditures: The University of San 
Francisco Example ($ IN lOOO'S) 

Chart No. 8 53 

Information Measurement of the Comparative 
Proportional Variability in University 
Finances; The University of San Francisco 
Example ($ IN lOOO'S) 

Chart No. 9 54 

Comparative Information Measurement of a 
University Balance Sheet - Several University 
of San Francisco Decompositions 

Chart No. 10 55 

Cross-Classification of University Assets 
and Liabilities and their Proportional 
Oistribution-FY 1973-1974 University 
of San Francisco Data 

Chart No. 11 55 



Cross-Classification of University Assets 
and Liabilities and their Proportional 
Distribution-FY 1972-1973 University of 
San Francisco Data 



ERIC 



i 



THE OPEN SYSTEMS UNIVERSITY 



by 

James Steve Council s+ 

Purpose : 

The definition of higher education is a function of chro- 
nology and culture. Under the rubric "higher education," one finds quite 
a varied group of institutions. The following is a brief set of histori- 
cal exemplars of institutions of higher learning as there were understood 
in their time and culture: (1) the Polynesian whara-wananga ; (2) Plato's 
acadeiny and Aristotle's lyceum; (3) the Alexandrian catechetical school 
of Pantaenus, Clement and Origin; (4) Byzantium's University of Constanti- 
nople; (5) the Sasanid's academy at Gondeshapur; (6) Islam's madrasa and 
the*^Abbasici caliph' s research centers in Baghdad called Nizamiyah and 
Must;dnsir'Tyah; (7) India's Guptan university at NalandS; (8) Japan's 
daiakuryo , a seventh century college houje for training governmental 
offic-ials; (9) studium general e : the Paris and Bologna models; (10) the 
English coriege; (11) the nineteenth century German university; (12) the 
American community college and the American land grant university. By 

+Dr. James Steve Counelis is Director of the Office of 
':r,'o^-ru:.1o',ci'i Studies and Mcinaqement Information; and. Associate Professor 
of Educiti-n in the School cf Education, The University of San Francisco, 
San Franci.,co, California 94117, USA. 



an historical examination of the end-products of each of these exemplar 
Institution';, an empirical understanding of higher education as hic;he>^ 
learning could be derived. 

But this paper Is not intended to examine the charac^.r"*- of 
the educational productivity of these historic examplars of higher educa- 
tion. Rather the purpose of this paper is focused toward a systems under- 
standing of the contemporary university, the American university being th.:» 
datal base. Following Sutherland's epistemological platform ^or general 
systems theory, this writer will attempt a general systems conceptue. iizc- 
tion called the open systems university. Comprehensive and generic in 
character, it is hoped that the theory of the open systems universit/ will 
be viable enough to fill the current lacuna in organizational theory 
literature on the university. 

Intelligence and the University : 

The university can be likened to open systems of the natural 
types, i.e., biological, chemical and physical systems, ^^^s organiza- 
tional understanding of the university is based upon the work of von 
Bertalanffy, Boulding, Buckley, Koestler, Laszlo, and others." 

All open systems arc self-regulating energy system.s. 
Matter and the energy encased therein are imported into the system ^roir 
the environment. It is "through-put" or transmuted into some product ^or- 
that characterizes the system. The transformational processe". are anabolic 
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and catabo11c» to use the biological terms for bu11d-up and breakdown 
processes. Also, these processes tend to be 1n non-revorsible time 
sequence. Once the product is produced, it is exported into the surround- 
ing environment. The cycle begins anew with the system being re-eneraized 
from the resources of energy-locked material in the environment. 

All natural systems tend toward entropy — that is, to 
wind down to a state of randomness, inertia, disorder and death. However, 
self -regulatory open systems have the capacity to combat entropy by main- 
taining a steady-state condition at a point that is a significant distance 
from true equilibrium or death. Thus, open systems are capable of doing 
work such as keeping in repair and surviving, importing and exporting 
materials and energy, operating non-reversible processes, and progre^.sively 
evolving into higher states of complexity and improbability. 

All open systems operate under the "challenges" and "stresses" 
of their environments, as well as operating with the "strengths" and 
"weaknesses" of their own individual natures. Despite variable initial 
conditions and after disturbances occurring during the operations of an 
open system, the same final state or "goal" is achieved by the open system 
'n steady state. This achievement of the same "goal" is the property of 
equifinality which is a significant dynamic characteristic o^ open -system. 

Another remarkable property of open systems is seen from 
the perspective of thermodynamics. From this viewpoint, open systems can 
maintain tnemselves in a state hiyh statistical improbability, viz.. 
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order and organization. According to the second principle of therno- 
dynamics, the general trend of physical -processes 1s toward T»^creasin) 
entropy, yj?.. , states of 1nc*'easing probabmty and dcc^easinc; order, 
chaos, tendency toward equilibrium, or death. Living systems tna1nta"'n 
themselves In a state of high order and Improbability. And thu". havp t^o 
capacity to »2volve toward Increasing differentiation and orgar^lzatior.. 
The reason Is succinctly given by Bertalanffy: 



. . . .In a closed system,, entropy always Increases accord- 
ing to the Clausius equation: 

6S^ 0 

In an open system, in contrast, the total change of entropy can be 
written according to Prigogine: 

dS dgS + d^.S, 

d S denoting the change of entropy by import, d.S the production of 
entropy due to irreversible processes 1n the system, such as chemical 
reactions, diffusion, heat transport, etc. The term d.S is always 
positive, according to the second principle [of thermodynamics]; d S, 
entropy transport, may be positive or negative, the latter, e.g., by 
Import of matter as potential carrier of free energy or "negative 
entropy." This is the basis of the negentropic t^^end in organispiic 
systems and of Scbrodinger's statement that "the organi sn; ^eecs on 
negative entropy. "3 



In parallel form at the societal level of analysis, 
univers'-'ty energizes itself from the social, political and economic 
environment through inputs o^ material resources, personnel (pro-Pess-^onal , 
non-professional, and students), knowledges, ideas and skills. The 
university organizes, transforms and produces out of the total reservoir 
of "energy" such things as: (1) physical resources: buildings, laborato^ 
libraries and equipment; (2) internal services: managerial, -instrucfonai 
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support; (3) 1ntenect*ja1 processes: inquiry, 1ea>^ninQ, creativity; 
(4) human capital: educated manpower; (5) products: new sciences, new 
arts and societal criticism; (6) exportable services: direct «;ocir\'' 
service. When needed, the university re-energizes Itself from the er-"- 
vironment's bank with new material resources, new personnel, new sciences, 
new ideas, and new goals to service for community betterment. 

By its nature, the university in America has never existed 
in the state of equilibrium; and history has seen the demise of a good 
many colleges and universities, especially in recent ytf^ars of economic 
distress. The evolved notions of academic freedom, vi::. , the American 
translation of Lehrfeihelt and Lernfreiheit , do not admit of equilibria! 
stances. Neither do the philosophies of the MorrlTlAct of 1862 and the 
Hatch Act of 1887 admit of equilibrlal conditions. Rather, the steady- 
state condition of the American university is demonstrated by the 
tolerance and practice of multiple approaches to inquiry, learning, and 
curriculum. The negentropic results in American university evolution are 
illustrated fay the wide range of complex organizationa! arrangements, 
facilities and curricula of bewildering variety, new arts, new sciences, 
new technologies, and the greater elaboration of the potential in men. 

The university is an open system of high comp'^xity, h1qh 
statistical improbability and order. It is a complex adaptive org-jrnza- 
tion of open system sub-units. Generically, these sub-system units are: 
(1) decision-making bodies, e.g., boards of trustees, facuUy senates, 
administrative councils, student aovernments , union negof'a.J qrcupsi 



ERIC 



12 



(2) operation?/, sub-units, e.g., academic and service department, schools 
and colleges, quasi -independent programs in curricula or research, litra- 
orqanlzational committees. Within any given university, the sub-unit^^ 
are energized by planned and budgeted inputs of material resources, 
personnel, knowledges, ideas and skills. By design and intent these sub- 
units organize and transform their total reservoir of "energy" into product 
and services which characterize these sub-units because of their dejr-iqnatcd 
division of labor. The products and services produced by these several 
sub-units are utilized by other sub-units of the university. In turn, 
the university catenates these products and services into exportable 
products and services. These exported products and services Df the 

university flow into the community and larger society in which the uni- 

4 

versity resides. 

The interchange between an open system and its environment 
is a significant element in the continued vitality of open systems. The 
import and export of matter and energy provides a communications link 
which inform? the open system of the nature of the significant "other" 
in its life processes. Von Foerster's model of the intersect o-f" the en- 
vironment and organism provides a useful analogue for the university. 
Yon Foerster explains his feedback model in the following terms. 

The diagram shown here below sketches the circular flow 
of information in the system environment-organism. In the environ- 
ment constraints generate structure. Structural infornation is 
received by the organism which passes this information on to the 
brain which, in turn, computes the constraints. These are finally 
tested against the environment by the actions of the o'^c^a'^isri. 
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With the emergence of self-reflection and consciousness 
In higher organisms a peculiar complication arises. A self- 
reflecting subject may Insist that introspection does not permit 
him to decide whether the world as he sees It Is "real," or just 
a phantasmagory, a dream, an illusion of his fancy. A decision 
in this dilemma is important in this discussion, since, if the 
latter alternative should hold true, no problems as to how organisms 
represent interne lly the features of the^r environmen'. would arise, 
for al' environmental features would be just internal affairs in the 
first place. 



In which sense reality indeed exists for a self -reflecting 
organism will become clear by the argument that defeats the 
solipsistic hypothesis This argument proceeds by reductio ad 
absurdum of the thesis: "This world is only in my Imagination; the 
only reality is the Imagining 'I.'" 



Assume for the moment that [a] gentleman in [a] bowler 
hat . . . insirts that he is the sole reality, while everything else 
appears only in his imagination. However, he cannot deny that his 
imaginary universe is populated with apparitions that are not unlike 
himself. Hence, he has to grant them the privilege, that they them- 
selves may insist that they are the sole reality and everything else 
is only a concoction of their imaginations. On the other hand, they 
cannot deny that their fantasies are populated by apparitions that 
are not unlike themselves, one of which may be he, the gentleman 
with the bowler hat. 



With this the circle of contradiction is closed, for if 
one assumes to be the sole reality, it turns out he ''s the imagina- 
tion of someone else who, in turn, insists that he is the sole 
reality. 

The resolution of this paradox establishes the reality of 
environment through evidence of a second observer. Reality is that 
which can be witnessed; hence, rests on knowledge that can be shared, 
that is, "together-knowledge," or conscientia .^ 



[INSERT CHART NO. 1 HERE.] 



With this explanatory description of von Foerster's mode"', the university 
is oresented in these terms in the foil owl nn section. 
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For the university corporate processes to operate 
effectively, the cybernetic requirement of reality- testing as descr'b-r 
In the von Foerster model must obtain. Organizational intelligence is 
the substance of the structural information which reflects the con- 
straints in the larger environment. It is upon this structural informa- 
tion that the university computes the constraints or patterns of in- 
variants found within that environment. Also, the intra-University 
environment for the several sub-units is reflected in organizational 
intelligence about that internal environment. It is at this level that 
most Institutional research is focused. 

Be they trustees, presidents, deans, faculty, or students, 
university leaders are the agents concerned for the survival of the 
Institution. They are the agents involved in institutional autonomy and 
the development of organizational identity. And university leaders are 
those agents active In the performance of organizational reality- testing. 
These leaders collect, collate, and integrate many pieces o" o'-gam'za- 
tional Intelligence upon which they act and/or react through organizationa"' 
means. As the university evolves into an ever more complex agency, the 
Instrumentation of organizational intelligence becomes an imperative. 
Larger amounts of the university's resources must go into the Intelligence 
function of the university organization. The creation o^ an office of 
Institutional rr'-earch or some comparable agency is a belated recognition 
of a felt need for university reality-testing to be Instrumented. The 
history of such offices proves this to be the case. 
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A orolonged hiatus in feedback between c'l ooen systerri 
and its env-ronment induces crisis in the system. An open systpm car- be 
starved of information about the constraint patterns within the en- 
vironment; and serious trauma if not death thus can be caused. The 
effects of sensory deprivation in human beings are well -known; and the 
psychic and social effects of distorted human rearing are wol"" documented, 
likewise, human organizations, including uni^^crsities, car be traumatized 
quite seriously. Distortional sources in organizational intelligence 
are many. And all organizations in crisis exhibit the pathology of 
disorientation (and more sev'iously dissociation), these pathologies 
arising from reduced reality-testing and the low validity organizational 
intelligence derived therefrom. Wilensky along with Fink and his asso- 
ciates provide exceptionally clear descriptive patterns of these 
organizational pathologies arising from inadequate feedback. 

As used in this context, institutional research is the 
formal instrumentation of the organizational intelligence function. Tho 
purpose and form of institutional research are, generally, ^unctions 
the particular institution's biography. Questions on centi^alized or 
decentralized organizational intelligence activity, the lino or sta^^" ' 
status of the institutional research unit in the university oraanizatun. 
and the particular doctrine(s) on the nature of irte*"! ioence he'd and 
pract^'ced are answered only by observing the particular un-'versity . 

The fundamental administrative processes of dec^'sion- 
making, planning, and the managefrent of on-going ^nsti t'jt-^cnr^' operaf-o-^-. 
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require irnnsdlate knowledge about the status and character of thp r»r.>- 
cesses, the products, the services, and the operations of the umyor-rty 
In terms of its constituent parts. Of course, the utility of such 
organizational intelligence is the rational control and continuing 
guidance of the university while it is in transit toward a set of oo .na- 
tional goals which its identity represents. The continuing process 
called monitoring provides reality- testing information. Two types 
monitoring are generally practiced: (1) systematic monitoring; (2) 
occasional monitoring. Regular sampling procedures, time series data, 
the budget and the annual audit are examples of systematic moni tori nq. 
Ad hoc studies, such as institutional self-studies for periodic accredi- 
tation, refect monitoring for specific reason, occasion, or mission. 

Monitoring Is not concerned solely with intra-university 
affairs. Organizational intelligence about the university's environment 
is crucial to its continued viability. The university's life processes 
of survival, identity, and autonomy are mirrored in Its intersect with 
the larger society at several levels. The vectors of university relaf^'ons 
are toward government and the community, the economic '•.ector, the pro- 
fessions and other social Institutions, and the individual. Studies on t^e 
institution's graduates and dropouts, the public image and reputation of 
the university, governmental policies in funding, foundations' attitudes 
and other aspects of the "out there" world are necessary. But the primary 
sources of the university's organizational intelligence about the larger 
community are still rumor and the astute observations by those in uni- 
versity policy positions garnered in their relations with the social 
environment of the university. 



The monitoring processes of the university ^or both its 
Internal operations and its external relations are known in their dynai-ic 
intersect within university decision-making. Buckley presonf. a qeneral 
cybernetic model of five stages for a macro-social systef". Upon this 
model, the following discussion is based. 



[INSERT CHART NO. 2 HERE.] 



Buckley writes of his macro-social model the following description 1 ^ 
accord with Chart No. 2: 



In the general cybernetic model of the error-regulating 
feedback system, we may distinguish . . . five states. 1) A cc^tro- 
center establishes certain desired goal paramete-s and the mears by 
which they may be attained; 2) these goal decisions are transformer' 
bv administrative bodies into action outputs, which result in car- 
tain effects on the state of the system and its environment; 3' in- 
formation about these effects are recorded and fed back to the- 
control center; 4) the latter tests this new state of the syste-^ 
against the desired goal parameters to measure the error or devia- 
tion of the initial output response; 5) if the error "i eaves the 
s>5tem outside the limits set by the goal parameters, corrective 
output action is taken by the control center. 8 



He goes on to caution the reader that this presentation is overly simole 
and that it is greatly fraught with problems. Nonetheless, the utility 
of this model for establishing the processual framework for the orqaniz^- 
tional intelligence function of the university is critical for a ^y-^d-^t 
understanding. This Buckley model serves adequately as the patt-^rr c-^ t^^^ 
university, construed as a m cro-'^cial system. 



A man from Mars, trying to understand the American h-'>He'- 
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education landscape, would view it as a veritable jungle of coHeqes 
and unlversi+les, professional organizations » novernmental units layered 
as a club-style sandwich, consortial arrangements, and communications 
nets that appear inextricably tangled as a skein of yar- afte^- the work 
of playful kittens had been accomplished. That appeararce Kuch the 
same for the new college president. But there is some order to that 
landscape which Is Inhabited by colleges and universities. There is a 
system of macro-organizations which provide national and state direction 
and leadership, all of them rooted In the twin power bases of the guild 
of higher education and the loci of power in government and private groups. 

The character and range of macro-organizational structures 
In American higher education is suggested by the Counelis typology for 
these organizations.^ On the twin foundations of the basic loci of 
power and the character of federal structure. Chart No. 3 presents the 
perspectival pattern to tht macro-social world of higher' education. Given 
this typology, the Buckley model takes on a new light. 

[INSERT CHART NO. 3 HERE.] 

Pragmatically, the university (individually or in asso- 
ciation with others) attempts to tap Into each stage of Buckley's m.odel . 
The university lobbies at governmental power centers to help form the 
goal oarameters. The university attempts to influence the administrative 
decision-making processes at governmental agency levels in areas like 
"grantsmanshlp" for facilities and research funding. The university 
attempts to sound out the pragmatic effect^; of a given governmental or 



13 

non-qovernnental policy upon thei^selves and others ^iko ther^. The 'jni- 
versity attempts to mold the feedback processes and feedback contents. 
The un1vorsU.y attempts to determine the character of the feedback trusts. 
And the unWersUy attempts to effect the character of the cor^ectivo 
measures toward Hs favor. For the Washington scene, '"Jlol^ind's 
Higher Education Associations in a Decentralized Educat 1on_$yAtem { ' 369 ^ 
documents this story; and Paltridge's study of Ca1ifornia'<-> Ccordinuting 
Council for Higher Education (1966) provides a partial view of a st-.co 
level agencyJ^^ The Buckley model succinctly maps the tap-points throun^ 
which organizational intelligence flows to-and-fro between higher eCuca- 
tion and the public and private power bases in the United States. 

Institutional research organizations of universities and 
their associations contribute directly into the nation.^! informational 
pool on American higher education. Their contributions primarily ccisist 
in providing to governmental and non-governm,ental agencies such orrc-niza- 
tlonal intelligence ibout themselves as are required cn demand t^y t^-^ 
ubiquitous survey questionnaire. Some of the materials, cc^lected :.e&^ 
after year, develop ^'nto valuable time series for governmental and ron- 
governmental policy development. Other data are collected for ad :ioc 
stud-es of curr.-nt concern. Hence, institutional research oruanlzat ions 
-> American universities contribute to the macro-social non^'torinq 
American higher education. Providing useful comparative ir^ojf., su^ 
qualitative statistics very often become criterial referencinc ■.•nstrument 
for a given university, pa-ticular state or federal agency, and private 
non-governmental organization for specific areas, such as onrollment. 
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facilUies, degrees, financial and cost data, personnel, cu^-ricHia pnd 
otHer matters. 

T he Nature of Organizational Intelligence : 

In psychodynamic and sociodynamic open systems, comnon 
sense and sophisticated Inquiries arc ambiguity reduction processes 
throuoh which a person, an institution such as the university, or a whc--..' 
society constructs a cosmology or Weltanschauung , tests its reality 
against that cosmology, and references its meaning therefron^.^^ This wcir 
well understood by Dewey when he wrote: 

Inquiry 1s the controlled and directed transformation of 
an indeterminate situation into one that 1s so determinatt 1n its 
constituent distinctions and relations as tc convert the elemcr.t-. 
of the original situation into a unified wholeJ^ 

tut are there c"!a':ses of indeterminate situations which car bo treated 
generically by science? Are there classes of human situations whic*^ tend 
tov/ard ambiguity? This writer believes thei^e are. In fact, i.his writer 
asserts that these basic classes of indeterminate and ambiguous situation'^ 
yield the basic patterns of inouiry that lead to organizational in<:elli- 
gence of the open systems university. 

If Aristotle is read aright, he infers that there ar^ several 
types of human "knowing" situations which tend toward ambiguity or 1n- 
ceterminacy , '"or him, these human si'tuatlcns -jre three in nj!*'.oer. Tno 
first situation is the "What is it?" situation which Ar-!sto*-.1f? c-iV'-. 
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theoretical knowledge. The second Is Aristotle's productive knowledge, 

the human situation being characterized by the instrumental question, 

"How to do 1t?"-^ The third is the "What ought to be done?" situation 

15 

or Aristotle's p*'actical knowledge. Each of these forms of knowledne 
will be discussed in terms of the university's intelligence function. 



By theoretical knowledge, one means a warrantable 
assertion or proposition derived by answering the generic question, "What 
is the nature of the case?" Questions like "Who was George Washington?" 
or "Are solar eclipses predictable?" or "What is the binomial theorem?" 
are theoretical questions. They reflect the eyeryddiy query "What is that?'' 
Answers to theoretical questions are warrantable assertions or proposi- 
tions, such assertions or propositions being theoretical knowledge. Por 
Aristotle, such knowledge would be the indubitable about the ^'nvariant. 
Hence the denotations for such terms as "fact," "law," and "prediction." 
But contemporary epistemologists suggest that hum.-»n knowledge i? always 
partial and fallible and never complete and indubitable. 

« 

In symbolic tti^ms, the theoretical assertion would take 

on the fom: 



3x. r: 

Symbolic Proposition No. 1 reads generically: There exists (perhaps 
uniquely) an "X" of such character. Thus the proposition "George 
Washington was the first president of the United States under the federa"? 
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constitution, 1789-1797." Is a theoretical proposition in the pattern of 
3 X. "The binomial theorem is a mathematical expansion proven by induc- 
tion." is theoretical proposition. Also a definition of culture consti- 
tutes a theoretical sentence. The Aristotelian notion of theo^^etical 
knowledge does not refer to the levels of generality or abstraction of a 
given proposition. Thus, "s = 1/2 gt " and 'My name is Tom Jones." d.^e 
both theoretical statements. 

Offices of institutional research typically produce studies 
that are theoretical in kind. Systematic and ad hoc. monitoring yield 
observations. When these are analyzed and structured to meet the need of 
knowing "What is the nature of the case?", the resulting propositions or 
conclusions are pieces of reality- testing organizational intelligence for 
the university. The indeterminate or ambiguous situation takes on the 
form 3x. Cost benefit analyses, space studies, student characteristic 
orofiles, CUES inventories, and projections of all types yield proposi- 
tions which assert the nature of the sought "X." 

Productive knowledge refers to an actional proposition 
that is descriptive of process or method. Intellective and psychomotor 
skills are involved in such propositions; and when productive pronosi tion's 
are made about human affairs, social Interaction skills are the concern. 
An oxamD''e of the latter are the Dale Carnegie courses built upon social 
interactive principles. 

Productive propositions are responses to the 'generic 
i«st>'umental question "How to do it?". A discernible end-pi^cduct i". 
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expected. Be the end-product a cake, a dance, or a doctoral disserta- 
tion, it is presumed that knowledge of the process or r^ethod v/ill prov-d 
Instrumental ly an explicit product. 

In a productive knowledge statement, explicU theorei:-'ca ■ 
knowledge is known about the means or process, the ends or the product 
created, and the predictable and relatively invariant relation between 
them which Is empirically of a causal order. Given these facts, pro- 
ductive knowledge statements are in the following generic symbolic form: 

3x = f n. [2 

The generic reading of Symbolic Proposition No. 2 is: There exists an 
"X" that is a direct function of process TI. The following are examples 
of knowledge statements that are productive: 

(1) Field testing of examination items (T) is requ-^red 
1n order to produce objective, valid, and reliable questions ( 3 X } 

(2) Hold your right hand over the piano keyboard with 
the -Pingers poised in an arched position above the keys and firmly 
press eac'-^ key sequentially (n) in order to produce the piano tones 
in that order ( ^ X). 

• 

In these statements, known means are known to be related causally to 
known ends, the temporally ordered regime being defined. 

Techniques and methodologies — - sets of productive pro- 
positions — have been developed to meet institutional research n^eds. 
■^he ?.ussell-Doi manual for space utilizat^'on stud^'es, academ'c prpd-5ct"c 
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scales, Koza's system approach to currlcular pUnnlnq and review, anc' 
the Judy-Levlne CAMPUS simulation model reflect this type of creative 
work 1n productive information technology. And there ^*s little doubt 
that there are a good many more such techniques and methods being 
deve'ioped in offices of institutional research in American universities. 

Practical knowledge is concerned with the practical situa- 
tion of "What ought to be done?". Decision, choice, and prefevenced 
action are the contents of practical statements. Practical knowledge 
statements have as their aim the guidance and aiterat''cr. of the course 
of human affairs while persons are, so to speak, in transit toward their 
desired goals, be these goals intermediate or ends-in-themselves. 
Practical knowledge propositions are future-oriented statements, state- 
ments guided by purposes, perhaps, the shapes of which are indeterminate 
from the specific vantage point of the present. The practical staterrent 
is guided by axiologically determined ends reflec:ing the best of what 
Iran is capable through deliberate actions and processes known to hi'n. 

Whereas the emphasis in productive knowledge r.tatements 
aopears to stress explicit knowledge of particular means in an invariant 
relation with soecific product ends (M^E), the emphasis of practical 
knowledge statements appears to mark a probabilistic relation of on-^s to 
Teans, given the fact that a specific end can be achieved through a 
number of alternative means, some more probable than others, viz. , 
EOk(M^, . . . Mj,). Here the open systems characteristic of the 
university, called equif 1nal ity, is demonstrated. The deliberatino 
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process requ^'red to determine a given alternative which would have 
efficiency and effectiveness in attaining some desired qoal i", an 
inquiry. The result of such an inquiry 1s a practical '<nowlGdqe propo- 
sition of the following pattern: 

3x-fV(pA^). [3] 

Symbolic froposition No. 3 reads generlcally: There exists an "X" such 
that it be probably attainable through a particular alternative A^, 
selected with the aid of value system V. The form of each alternative 
in any given se'" is that of the productive statement, viz.. » BX = f H. 
What is sought is an identity between the desired goal and the goal that 
is attainable through a particular productive proposition. Therefore, the 
Inquiry of Practical questions requires the investigation of each alterna- 
tive as disjunctive "If . . . then." statements with a probability and cost 
function assigned to each. The selection of a particular alternative 
is in fact the selection of a particular productive statement which is 
estimated to have the highest probability of success in achieving the 
desired goal at an acceptable cost. 

To t'Cemplify this process, Dewey presents the following 
aot commonsense illustration: 

Disjunctive propositions are connected with oractical 
Judgment for deliberation upon matters of policy roquiros (a) that 
alternative possibilities be instituted and explored, anc* (b) that 
they be such as to be readily comparable with one another, ''or 
example, a man who has come into possession of a large sum of rroney 
proceeds to deliberate as to what he shall do with 1t. His 
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deliberation gets nowhere unless It takes the form of setting up 
alternative poss-"ble uses for the funds at command. Shall it ;:e 
placed 1n a savings bank to draw interest? Invest(jd in stocks, 
in bonds, in real estate? Or shall It be used for purposes of 
travel, or buy books, apparatus, etc.? The problematic situation 
is relatively determinate by analysis into aUern«-.tivet>, each ot 
which is representative in a disjunctive proposition as a fnember 
of a system. 16 

The deliberative activity In decision-making processes 
rests upon organizational Intelligence of the theoretical and productive 
tyoes. Both of these types of Intelligence are produced by instltutKmal 
research offices or some other university counterpart. However, the 
development of practical propositions such as institutional cioals, 
policies, and commitments of the broadest types is the prime respons-'bil ny 
of policy-making officers who require and use reality- testing Information 
for sound judgments that are empirically based. Oecision-makincj is .in 
ax'^ological process; it is not a technical or engineering process. Thufs 
the university officers have two roles to perform. Tho firs'c is tho 
ante-dec islonal role of resource information evaluator; the second ■»s t'lp 
post -decisiona'^ role cf rational relfier of dreams. What remains to be 
discussed in this context Is the intersect of values, decision-makinn and 
the university's institutional integrity to be. But before loripinc on 
towards that axiological discussion, a new role for information theory 
in organizational Intelligence of the open systems university needs to be 
delineated. 

Inform a tion Measurement and University Monitoring : 



Within the last decade and a half, American hinher ecuca'r'on 
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ha<; been going through a management revolution similar to that experienced 
by American lower schools in the 1920's and early 1930's. "^he nrowth 
of the higher education establishment, t]\.e financial constraints on that 
growth, and the democratization of higher education opportunity required 
the institutional monitoring of institutional entropy and the planninc, 
budgeting and expendii.g of resources to counter those institutional 
entropies (negentropy) . Hence, this management movement brought with It 
the demard for an Institutional -level computerized management information 
system .(MIS) to replace the less efficient system of manual records. The 
federal government ot the United States has subsidized this higher educa- 
tion MIS movement through the work of the National Center for Higher 
Education Management System (NCHEMS). This agency In cooperation with 
the higher education guild has standardized the datal lexicon of American 
higher education so that time series and other multivariate study can be 
made on any spectrum or subset of institutions or institutional variables 
in American higher education. Also, thu U.S. Office of Education, through 
Its National Center for Educational Statistics, has sta-idardized through 
its HEGIS annual survey, a number of variables of higher education that 
are of peculiar interest to federal education policy. In January 1975, 
EOSTAT II was inaugurated, as a purchasable service, by the National 
Center for Educational Statistics, this being a direct computer access 
systen to educational and socio-economic census statistics of the United 
States. 

In the wake o^ this higher" education management revel •jt"' on 
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has come the infonnatton revolution and the problem of cevelorinq sucn 
''uant.uies data into organisational •'■ntenin«?nce so that i'^':t1 tutiona 
qu'fdance becomes possible through management and orqani national inter- 
vention. American institutional researchers have developed a b^^oad rano 
of iranagement tools. Also, the Organization for Econo'^ic Cooooratlop an 
Development, through its Prog»^anime on Institutional Management in Higher 
education, is working in this field for those European universities who 
are 'nembers of the Centre for Educational Research and Innovation of 
OECn. It is, nonetheless, quite surprising to note that information 
theory and information measurement have not been among these hiqher educ 
tion measurement tools. To illustrate the utility of -'nformation 
r^easurement for higher education management, three sets of aopli cations 
will be presented here. These are: 

(1) Theoretical information measurement of the size of 
university management information (MIS): one illustration; 

(2) Information measurement of the quantitative effi- 
ciency of university management variables: two illustrations; 

(3) Information measurement of the prooortional varia- 
bility of university f inancial var-lab"!es: five i ' lustMtions . 

"his writer is very sure that creative and fertile minds wii] design otho 
useful aopli cations, 

Prior to the work of NCH^MS, no one could comprehensively 
describe the college or university for information measurement purposes. 
The basic problem was that the descriptive data! categories and datal 
elements ^or the university and college had not been deciqned 'n 
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conceptually cof«prehens1ve terms. Since the 1973 edition of t^^e NCHEM5 
Pata Element. Dictionary, the theoretical calcuUtion of t^o si.?e of a 
university nanagement system for one fiscal year was mr«de oossibleJ'^ 
Chart No. 4 does this, using data from the University cf San Francisco 
for the FY 1973-1974. The rough approximation for information on the 
University of San Francisco MIS is given to be 80,528 bits. Usino a 
nine-track 300 BP! odd parity tape that is 2400 feet in length, between 
3.1 and 38.3 years of University of San Francisco data can be stored on 
the tap'i, depending on the programming and other technicalities involved. 
From this estimate in amount of annual information that cou"'d be ccllecte 
•and stored for the most comprehensive serial record of the institution, 
the University of San Francisco can estimate the costs for collecting, 
storing anc' retrieving information for university management purposes. 

[INSERT CHART NO. 3 HERE.] 

A major problem in university management and o\inning is 
the quantitative efficiency of university variables, -^ere -.s '3n excel 1en 
opportunity for information theory to help. The theory for th^s apo^^oach 
was laid by Thei' and Lev. In particular. Lev's volume, ti't'ed, Ac count - 
ing and Information Theor y, provides succinct tr^jatment and prdcficai 
0'jicc.nce ir application." Two "! • l'jst»*ati dpc on t^^e oxDor-^'^c? t^e 
'Jniversity of San Francisco follow. 

A problem of budget construction that occurrs a'l'^'jr^lly 
is the estimation of 'jn1vo>^sity income. As a labor ■''nte.^s'iv" "nt^^rorise. 
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the estimated number of clients is related to the estimation the 
number of faculty required to service the student clientele as est1r:ated. 

With reference to the budgetary estlnatlon of the number 
of students, the que«?t1on arises as to whether the nurroer of students 
serviced or the number of student credit hours In purchased course work 
1s the most efficient variable for Income projection. Here the terr; 
"efficient" Is construed to mean the "most stable" of the two variables, 
viz.., student credit hours (SCH) and student headcount. Chart No. 5 
provides an approach using Information measurement. By calculating the 
proportional variability between FY 1973-197^- and FY 1372-1973 within 
each of the two variables, the information measure (H) for the student 
credit hours was found to be 74 x 10"^ nits; and the same measure fo^ 
student headcount was found to be 128 x 10"^ nits. It appears that for 
the FY 1973-1974 and FY 1972-1973 comparison, the student credit hours 
factor proportionally varied less than the student headcount. Hence, 
the student credit hour basis for estimating university tuition Income 
would be a more efficient measure. An annual re-calculation of this 
information measure is useful so that each biennial change could be known 
and used. 

[INSERT CHART NO. 5 HERE.] 

The estimation of the number of faculty memberr, for each 
fiscal year budget 1s an annual headache, as we^l. At the Univorslty o^ 
San Francisco, an administrative commonsense measure for a ful'i-t'in-ie 
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equivalent ^acuUy {PTE) had evolved to be equated to CO SCH of cour-.e 
instruction per faculty member per academic year. Howc/er, thpre was 
nuch that was wrong with this estimate; and the faculty were quite uneasy 
with such an instructional measure that did not reflect their reality. 

This writer developed a statistic for measuring PTE facuUy 
that seemed to take care of many of the faculty objections to the 60C SCH 
measure. A variable FTE faculty measure was devised tc reflect the 
idiosyncratic curricular patterns of the several colleq«?s and schools of 
the University of San Francisco. In particular, this v-iriable KTE facult;' 
measure was based upon Instructional contact hours, or what this writor 
calls "Instructional effort," eschewing the industrial term "academic 
productivity" which so violates academic sensibilities. 

A comparative study of these two FTE faculty concepts was 
made. It was found that the administrative commonsense idea of 600 SCH/-'^E 
faculty fully estimated the actual headcount of full-time faculty; b-jt it 
underitated by 43 the member of FTE equivalent faculty needed and used, 
■^ho comprehensively conceived variable FTE faculty concept more adequately 
estimates faculty needs and in the right places. However, tho q-jestion 
st-?:! stands as to the efficiency of each FTE faculty conceot. In ':h''s 
case, the tf^rm "efficiency" is construed to f^ean the "a";ount o-^ info^-rra- 
tijn'' used in each concept. See Chart No. 6. 

In Chart No. C, the variab"»e FTE faculty concept hac an 
higher H measure than the 600 SCH/FTE faculty concept, With nax^mun 
amount of inforr.ation being equal to the Ic: 9 thctt being .^l^^-A n't*;. 
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It Is easily seen that the variable FTE facuUy concept uses m "he 
total information available; the 600 SCH/FTE faculty concept uses appro- 
xinately 84?^ of the total information . Hence, the variable Fit faculty 
concept more accurately estimates the faculty needs and does so on more 
"■n format ion. 

[INSERT CHART NO. 6 HERE.] 

The ideas for this third set of illustrations of the use 
of information measures came from the work of Lev. Successfully, he 
used information theory to estimate comparative information gain/loss of 
various account aggregation procedures, did financial statement analysis 
and statistically predicted business failures at a distance of five years 
prior to failure, evaluated the accuracy of multivariate budgets, their 
predictions and the information gain/loss achieved by forecast revisions. 
In this conte/vt, five illustrations of the use of information theory appl 
the analysis of university financial audUs will be presented, using the 
financial data of the University of San Francisco for this purpose. 

Lev sets the theoretical basis for the financial statement 
analysis in this way: 

A major difficulty in applying information theory con- 
cepts is the need to specify explicitly, for each problem, the two 
sets of probabilities attached to all possible answers: the one 
prior to the arr-^val of the message and the other after it. Such 
specification in the social sciences "''"> rarely practicable, ^ov/ever 
informational concepts may be applied in a different context: it 
is often useful to analyze the decomposition of an aggregate figure 



33 



27 



Into Us component parts, For example, consumers' expenditures 
"^ay be div'.ded Into the different conwcdlties bougnt (economics), 
national income ray be c^'assified according to eth'iic orcjos o-** 
i^ccipients f socioloiy) , and total assets in a balance shopt d»y;ompo*='.'^d 
into subgroups of assets (accounting). !f the incividual coni- 
Donents of ti-.e decomposition are divided by their tota"* (p.g., 
current a<jsets and fixed assets each divided by total assets), we 
obtain a set of nonnegative fractions that su''! to one. These 
fractions may be formally regarded as probabilities, and -Inforni?- 
tiona"^ concepts may be applied to such decompositions providing 
useful descriptive and predictive measures. This kind o-^ applica- 
tion was introduced by Theil, who has proposed a broad range of 
informational measures for economics, sociology, and business. . .The 
objective of this monograph is to advance and test the usefulness 
of such decomposition measures in accounting. 21 



FoUovjing this pattern of decomposition, the fractions derived fort"a''ly 
become probabilities and Information measurement thus is calculated. 



The first analysis Is to find comparatively the proportional 
variation of revenues and expenditures between FY 1973-1974 and FY 
1972-1973. Chart No. 9 provides the basic data. Using the formula 
H - q^. log^(q,./p^ ) It was found that the information measures we**o as 
follows: (a) Revenue H = 872 x lO"^ nits; (b) Expenditure '± = 724 x 10'^ 
nits. Hence, the university's revenues proportionally varied more wide^y 
than the university's expenditures. This empirically validated the 
•financial intent of the Institution for these years. 



riNSEPT :MART no. 7 HFRE.'' 



In Chart No. 8, the University of San Franc' sco's hai<?.ncG 
sheet data for FY 1973-1974 and FY 1972-1973 are presented a zt'- 
Dara:ive study of the oroportional variabi''ity of the unive**sity'': asjft.':. 
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and liabilities with fund balances. The assets inforr^a'-ion measure H 

-5 

wa*} found tc be 55 x '0 " nits; and the liabilities 1nf jrmatior! j^easure 
-5 

H war. 64 x 10 nits. Hence, the university's liabilities varied pro- 
portionately mre than the university's assets between the two fiscal 
periods. As a "directionless" distance measure between two fiscal per-»*o< 
the comparison between assets and liabilities proportional variation", vs 
a useful pointer to the univeri>'ty fiscal officer to analyze t.he findnc!'. 
•infl-i cat ions of this information measure in the total university context. 

[INSERT CHART NO. 8 HERE.] " 

There will be -^our separate balance sheet decompositions 
presented here, using financial data of the University of San Francisco, 
"^he proportional variation between FY 1973-1974 and FY 1972-1973 wiM be 
measured for each gf these balance ?.heet decompositions. The basic 
principle of each of these balance sheet decompositions 1s to determine 
which two financial variables are to be compared. Each financial 
variable contains n items (accounts) which total 100-; and each of the n 
Items (accounts) becomes some fraction (construed as a probab''' T ty) of 
the whole of the variable. Chart No. 9 presents the results of these ba"! 
ance sheet decompositions. 

[INSERT CHART NO. 9 HERE.] 

To accomplish these several decompositions and fMe^y 
Inforr.atlonal measure, the classification of the university's balance 
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^^fiet account into current and fixed categor^'es is req^-^red. Accouniip.g 
r?'-act1ce for ncn-pro^U organ^';iations, however, did no': adnit such o pro- 
^it/^oss categorizat-*on of liccounts into current and ^'xeC ci'tooorio'-.. 
With some trepidation, this writer enlisted the aid o^ the university's 
controller to categorize the university's balance shee- accou'it*; in this 
manner. Reluctantly, he helped; and the categorization is seen in Chart 
No. 3. For purposes of calculating the informational -neasu^eG devised. 
Charts No. 10-11 present these cross-categorizations of account-- for 
each fiscal year. See Chans Nos. 10-11 at the end of this section. 

The first balance sheet decomposition is the assets/ 
liabilities between-group decomposition. The information measure H for 
this decomposition measures over the two g-^ven fiscal periods the oro- 
portional variation in current and fixed assets to total assets as well 
as current and fixed liabilities to total liabilities. Chart No. 9 
records these results: (1) assets information measure H: 14 x lo"^ 
nits; (2) liabilities information measure H: 51 x 10'^ nits. Hence 
the proportional variation of the university's liabilities fo»^ tfr.i n'vp- 
fiscal periods varied slightly more than 3.5 times the proportional 
variation found in the university's assets. This bet of organizaticna"' 
••nte-ligence is reality-testing and should aporopriately sensitize 
-diversity offic!d''$ as all ■''eedback ought. 

The second university balance sheet decomposition is the 
assets/liabilities within -group decomposition. Th-'s information rrr^^.vjre 
H "leasures the proportional variation of currf?nt asset accoun*: I'tc-s to 
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total curre»it assets; and It measures fixed assets accrunt items to tota! 
fixed asset*., Similarly, this informational n^easure H for 11abi]1ti<^s 
Is calculated with the same fiscal periods being coverrd, y1^. , FY 1973- 
197A and FY 1972-1973. Chart No. 9 records these information measures 
comparatively. 

The wi thin-group assets information measures H_ are: (l) 
current assots information = 401 x 10**^ nits; (2) fixed assets Informa- 
tion H = 28 X 10'^ nits. The wi thin-group liabilities information 
measures H are: (1) current liabilities Information = zero nits; (2) 
fixed liabilities information - 33 x 10"^ nits. Comparatively, the pro- 
portional variation of the current assets over the two fiscal years in 
relation to fixed asset proportional variation is over 14 times. The 
current liabilities information H measures yields the '♦'act that there 
wasn't any difference in the wi thin-group decomposition between the two 
fiscal oeriods. And It is to be noted that the fixed liabilities infor- 
mat-'on H measure varied at the same rate as fixed assets. Adminis- 
tratively and fiscally, vhese wi thin-group Information measures are 
excellent pieces of organizational intelligence answering in dynamic 
terms critical theoretical questions as to the nature of the university's 
finances . 

The third balance sheet decomposition is the current items/ 
fixed Items decomposition. It provides an informational measure H for 
the proportional dollar variation over the given fiscal period^, o^ current 
account items {assets and liabilities) to total current accounts' dollars. 
Slr.^laHy, a second Information H measure is calculated for ^^xod cTcco'jn^ 
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Items. Chart No. 9 presents the following results: (1^ Current Kiors 
In^^onnatlon H r 6 x lo"^ nits; (2) Fixed Items Information Hr: .1 x n-"^' 
Pits. As would be expected, current items' proportional variation over 
the two fiscal periods was greater than the oroportioncl variation ir tho 
fixed accounts' items. 

The fourth decomposition is TheiTs time-hori.Ton di'^ 
aggregation that yields a time-horizon information H measure. This 
informational n^easure H Is a time-oriented one which seeks the pro- 
portional variation of first years' current assets to the second year's 
current assets, the first year fixed assets to the second year's fixed 
assets, the first year's current liabilities to the second- year's current 
liabilities, and the first year's fixed liabilities to the second year's 
fixed liabilities. The information measure H for the University of San 
Francisco was 32 x 10"^ nits. Inasmuch as the marginal fractions need to 
be considered to prove the consistence of these measures, a weighted mean 
of 1 was ca'culated. 

A way of proving the consistency of this information 
measuresis the calculation of the information H in the total balance sheet 
Tv^is was done. And C^^art No. 9 indicates tho balance ■'nform'ition shoet 
infornation to he 33 x IC" nit?. 

The value of al"! of these decompo<;1tional measures fc^ a 
given institution rests upon ^he development of a time series of th^-. 
These decompositional measures can plot the annual course such f-'scal 
a"d budgetary events and give si'^nificant or':anizationa'' into' • 'genco t^ 
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the unlversUy. Further, cross-lnstUutlonal comparlscn o^" identica' 
measures will orovide significant ranges or norms deve'opment of such 
financial measures. In reviewing Cheit's 1971 study, ;rhe^ New Dep^'ossipn 
• 'n Higher Educa tion, this writer could not ^ind significant inr^t^'tu- 
tional data on the 41 Institutions in the study to plo: out anc'. check 
Cheit's ecoiomic-stress classification of institutions. Indeed, thic 
writer was most disappointed that Cheit did not capitalize on Lev's 
1969 work and empiricize his findings beyond the proportion."^ 

The utility of information theory as a tool in universny 
management has been demonstrated. The more accurate the empiricizrit^'or 
of university information, the higher the quality of the university's 
organizational intelligence. But the valuation of that intelligence is 
more than a matter of magnitude; it is a function of a valuational cal- 
cuius that needs to be explored a bit. 

[INSERT CHARTS NO. 10-11 HERE.] 
An Internal University Va luational Calculus : 

The open systei^s university functions precisely in the 
cybe'^netic manner described by Buckley's r'odel in Chart No. 3. Anc wUhin 
th.Tt cybernetic ooerational pattern, the feedback test, designed to test 
goal parameters of the institution, provides the organizational intclli- 
oerce nece*;sa'^y for university reality-testing. Ooerationa eci^"- 
finality is operative in the manner described by Symbolic Propos-'tior 
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3» • 3X - f V(pA^), n'^vsn pach alternative, A^, bGir>(< in f^p 
form 3x = The in'pact of the results of the feedback test •."?on the 
university is to lead to one of three decisions: (1) contin-je the 
original alternative, A , as being effective; (2) sele't another a''te*'- 
native and ".est it out; (3) restate or select a new go-il. With the last 
ootion comes the requirement to search for a new set of alternatives in 
the new goal, the assignment of probabilities and cost? to each altern.ativ 
the selection, operation and testing of the alternative? against the new 
goal. This process reality- testing needs to be detailed for the open 
systems university. The following internal valuation calculus is 
suggested. Its orientation is capsuled in the terms "self-evaluative 
performance appraisal." 

As conceived here, 'the framework for seTf-evaluative per- 
formance appraisal in the university consists of three fundamental 
elements. These are: (1) program goals (P); (2) budgeted goals (B ) ; and 
operational results (0). 

Definitional ly the term "program goals" (P_) refers to the 
normatively intended achievements for the university. The term "budgeted 
coals" (B_) denotes those normatively intended achievements invested with 
resource allocations. The term "operational results" (0), r.e-'.'^s the 
actual resuUs, holistically obtained through the applied resource in- 
vestment per normatively intended achievement. In the university context, 
the following relationship obtains: 

: « f B, 0. [4] 
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Synbo'^^c propose* t1on No, 4 reads: Self-evaluative pe»^fjm\^nc£? app'^aisa" 
(E.) is a function o-?" program rjoals (P), budgetec! coals ;b,} and ope^^a- 
tlonal results (0), However, trie nature of this functMnal relationship 
needs further definitional clarity. 

The criterion problem is the crux of all evaluation, 
'//-•thin this framework, the criterion is found in the srecifically stated 
procram qoals (P) , vjz. . , the specifically stated norma^ively ^*ntended 
achievements of the university. The guidance function of proprar^ qoals 
(P_) are not used systematically in an empirical manner. The sugyestion 
Is made here that the university's program goals {PJ be taken seriously 
in an empirical sense. Surely if they are intended, they must be 
observable. !f they are observable to someone on campus, tney should be 
observable to all. 

Admitting that the uriversity's program goals (P) are 
general in character does not vitiate their observable qualUy. And when 
one program goal (P) is allocated resources, the budgeted ona" (_B) ought, to 
become mo'^e clearly pe>^ceived in empirical terms. It is when the budqeted 
qoals (B_) and the actual resuUs, here called qenerically by the te^m 
"oDerational results" (£),.arc compared and contrasted that eva-uat'-o" 
obtains. 

Put at a more generic level, it is the inunction of oronrar 
coals {Pj to provide specific guidance to the university's resource allo- 
cation patterns. It is the function of budgeted goals (B) to delineate 

er|c 



I'n soecl^'lc en'pi'rica'' and prog^-anatlc terms the goals iTjrked for ach^*"vo- 
nent. And U ^'s the ^'unction of operational results (C) to e'^body tfie 
specific achlevenent stated In the budgeted goals (_8j which in turn 
reflects tho general university prog^-am goa'3 and mission (P). Th<? k^y 
terms in evaluation are those of comparison (simnarity) anr! contract 
(dl^^^erence) between criterion (P and B) and results (C). Syirbolically , 
self-evaluative performance appraisal in the un-^'versity (E) i--. defined: 



Symbolic Proposition No. 5 reads: "elf-evaluative performance appra'>.Q'' 
(E) is defined as a function of the similarities {B«w 0) and differences 
(B - 0) between budgeted goals (B) and operational results (0) under 
direct guidance of the university's program goals (P). 

The pragmatic test of institutional ach-'evement of the 
university is in the de-^^ree of congruence among the elwents of evalua- 
t^'on, viz,., pronram goals (P ) , budgeted goals (3), a^d operational 
>"esults (0). A low degree of congruence among p, b_, and 0 indicates a 
lew level of achievement, a "red flag" for se" f-examinat1or and feedback 
^or corrective action. A higli degree of congruence ind-icatos ^.ubstantiv^ 
ac^T'ovement of intended goal';. Symbolic representation of t'-e te:;t '^^ 
congruence is indicated as to"! lows: 



Z = f P = 
n n 



0 , 

n n 
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Syrbollc Proposition No, 6 reads: Achlevenent (Z ) is a f'jr>ct1on of 
the degree of congruence among program goals (P ), budqeted goals (B }♦ 
and operational results (0 ), each goal taken individually rather than 
severally. 

In Symbolic Proposition No. 6 there are thre^^ -Pornal 

relationships that produce the intended congruence amona P , B , and 0 . 

- . - . . - • *■ •— ♦> --n • -n 

These are: (1) P^ ^ 8^; (2) P^!^ 0^; and (3) B^^ 0^. These three 
relationships provide the analytical tools for achievement accounta- 
bility. The statement P^-= 0^ asserts the formal and substantive 
agreement to be found between particular prooram goals (P^) and pnrticu- 

budgeted goals (B„). The statement P„^ 0„ asserts the forma"! and 

•~n n n 

substantive agreement to be found between particular program goals (P ) 

and particular operational results (0^). The statement B ^ 0 asserts 

~Ti n n 

the formal and substantive agreement to be found between particular 
budgeted goals and particular operational results. In inst^' tutional 
self-evaluation, these three analytic propositions collectivo'y o^ov'do 
the specific feedback tests given in Buckley's model, hopefully, to help 
to "zero in" on the focal po^nt of disparity between achievement and non 
achievement for each reporting unit's specific goals taken individually 
and severally. 

There are two structural dimensions to the university. 
The vertical dimension designates the hierarchical levels of university 
or^^anization. These levels commonly are: (1) uni versity-as-a-whcV 
"levsl (U); (2) school/college level (C); (3) deoartmental leve^ (D), ^e. 



43 



37 



academic and non academic; (4) personnel level (L), i.e., the Individua*' 
professional and support staff people. 

The horizontal dimension of the university designators the 
general university elements which cut across all the hierarchical level "i. 
These general elements are: (1) faculty (£); (2) curriculum (K); (3) 
students (S); and (4) mlHeu (M). Within milieu (M) is comprehended the 
following: (a) milieu: administration (M,); (b) milieu: oovernance 
(c) milieu: plant/environment (M„); (d) milieu: external re''a- 
tions (ML). The cross classification of these two dimensions provides 
a systematic pinpointing of areas in the university structure in which 
self-evaluative performance appraisal can take place. The attachment of 
oarticular program goals (IP), budgeted goals (B_), and operational results 
(0) to the university's organization by areas provides a systematic 
evaluational plan or format to "blanket" the university in its entirety. 

This calculus for university self-evaluation performance 
aopraisal never fully obtains in the real university world. It is too 
aseptic. The university around the world is a particularly human ^'nsti- 
tution with its messiness, formalisms and myopias. And in fact, most 
university variables with which this waiter is familiar tend to be moder- 
p.tely stochastic in character rather than deterministic. 

The above formalizations, Symbolic Propositions Nos. 4-6, 
provide a useful generic view of the open systems university's cybernetic 
reality- testing structure. This cybernetic test structure is the uath 
of orqanizatlora I Intel 11 ce'^re being used "i" uriivorsitv t^onl t'^ri ir"* , ■..o'"" 

44 



38 



of which Is systematic and some being occasional. For the open system's 
university to survive, reality- testing throu;jh universi .y Tonitorino, 
here called university self-evaludtlon performance appraisal, must 
obtain. University student rioting in the l960's and the urionization of 
American university faculties in the 1970's are symptor^ c"" the lack o^ 
reality-tes^iny in the university. And many recall, that universities 
did come to a halt and almost died. 



The open systems university requires organizational 
intelligence — not just Information — to survive. Though policy 
makers and educational practitioners can carry on for a considerable lencith 
of time with organizational intelligence of low validity, the gradua- 
and cumulative results of low validity intelligence is organizational 
crisis. Institutional Integrity and survival places all in the uni- 
versity under a categorical imperative to fulfill its mission. But more 
sitnificantly, this categorical imperative rests as a creative opportunity 
upon the total university as a community, no less for the trustee a-^d 
president than for faculty, students and the many highly valued service 
personnel . 

Tact and Justificatio n; 

To view the university as an open system does not de- 
preciate it. Indeed universities owe their existence to the value 
structure of a given social system in time and olace. Further, the 
university like all societal structuresis directed and dominated by a 



ERIC 



39 



>An>i o-P trur:atod Kantian cateyorical impen-.tive tb-- duty to ^•j'^fill 
Us nisslon and alms, This very difficult duty sets the university's 
goals as criteria against which reality is tested and reasurod. 

Decision-making in the university ought to be an eth-^a"! 
affair — an explicit ethical affair. Though a given university's 
aims and policies orovide some closure on such valuatior>al matters, 
the significance and efficiency of the university's own ultimate noral 
justification requires the study of its metaethical principles. The hope 
is an expectation that the university processes of conscious and rational 
ethical discourse be used to work through to an ultimate justification 
of the university in a particular instance. After thir, etnical stud/, 
institutional decision-making becomes qualitatively better and sharper. 
Intent and reality become merged within the vitals of the social process 
that 1s the university. The public secular university no less than the 
private and religiously-oriented institution has the obligation fo'^ 
continuing ethical self-examination. Daily our student clients and some 
faculty are reminding us of that duty. 

Sir Francis Bacon stated that knowledge is power. But it 

•is the nature of power to be amoral, undifferentiated in effect, and in- 

co'^oetent. Only the highest validated values the univG»^sity c.m 

inspire the self-regulated use of organizational intelligence toward 

achieving its highest and brightest ends. It is apt for this writer to 

paraphrase the philosopher David Hume by writing that Ideals without 

25 

^acts are empty and facts without ideals are blind. 
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Epilogue : 

Thp synthesis presented here of the university as an 
open-system is a dynamically human perception of reality. Organizational 
intelligence and its varieties, information measures and thei'r 
prectsion, monitoring and reality-testing, the university self-aporaisal 
performance calculus, and the university's meta-ethical study of its 
ultimate justification emphasize the structura'l character of the 
cybernetic system that is the university, gcnerically conceived. That 
other views of the university are valid Is not questioned. The hope is, 
however, that this open systems view of the university will have sub- 
stantive meaning and be a contribution to the organizational theory on 
the university; and it is hoped that this view provides useful pragmatic 
insight for those who lead lives of the university today, wherever this 
institution is found. The university is a self-regulating goal-seeking 
open system, which translated into the human affairs means freedom 
and responsibility. 
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chart mo. ic: cross-classification of university assets and 
; :a3Ilities and thliir proportional distribution- 
.' y 1973-1974 university of san francisco data 



X 


ASSETS 


LIABILITIES 


• 

TOTAL 


1 — 


$'i283 

q - .01564 


$2199 

q « .02681 


$3432 
q = .04246 


1 Fixed 

i 


5j9,/25 
q = .48436 


$38,809 
q = .47319 


$78,534 
q = .95754 


Total 


$41 ,008 


$^1 ,008 


$82,016 



($ In lOOO's) 



CHART NO. 11: CROSS-CLASSIFICATION OF UNIVERSITY ASSETS AND 

LIABILITIES AND THEIR PROPORTIONAL DISTRIBUTION- 
FY 1972-1973 UNIVERSITY OF SAN FRANCISCO DATA 



i 

'I 



>< 


j ASSETS 


LIABILITIES 


TOTAL 




$1455 

p = .01800 


$2636 

p = .03261 


$4091 
p = .05061 


t 

j rixec 


$38,955 
p ^ .48200 


$37,784 
p = .46739 


$76,749 
p = .94939 


Tota" 


$40,420 


$40,420 


$80,840 

• 

1 



I ($ In lOOO's) 
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